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o | SECRET

12 October 1961

MIMORANDUM FOR: Beacon Testing Panel

SUBJECT: TSD/Audio Cperations Branch Test Evaluation icport

1. Continued tests of the HRT-2 engineering prototype were conducted
on 3, 4, and 5 October 1961 Attending as representatives of 50X1
TSD/AOB were represented S50X1-
DPD, ‘TSDISB, and | Comxmunications S0X1
Divisfon,

2. This test was a continuation of tests held on 14 and 15 September
in order to determine:

a. Whether improvements in range gained by modification of the
aircraft antenna system were of a magnitude to justify initiation of a
large scale modification program in the field.

b. To compare ranges obtained with the standard ANA/42 antenna
with those gained with a quarter-wave, balloon-supported wire,

3. Comparative Test Results of Beacon Antennas and Alrcraft
Auntennas:

a. (1) Aiter the tests of 14 and 15 September, the aircraft returned
to Bolling Field where Messrs. interviewed 50X1
electronic maintenance technicians in order to more fully understand the '
performance criteria of the airborne direction-finding equipment,
During the interview it became apparent that, as a result of an Air
Force modification {nvolving the DF SENS. antenna, therc was a
possibility that system performance had been degraded.

(2) Tlfil modification involved the exchange of the original long-
wire SENST antenna on the undercarriage of the aircraft for a short
stub-type BLAD antenna. Comments by the Air Force technicians
indicated that this modification had been performe< because normal Air
Force beacons transmit sufficient power (of the order of magnitude of
one kilowatt) so that the sensitivity provided by the more elaborate
long-wire was unnecessary.
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{3) In erder to sbtain maximum rangs frem the bescon, it was
felt that tests with both aircraft antennas should be made simultanecusly
with a receiver of known performance. In order that this be accemplisked,
Air Foerce C-47 No. 75 was modified te include not only the BLADE
antenna, but the long-wire SENSE antensa in {ts original location. Wires
frem beth antennas were made eanily accessible for rapid interchange in
the alr. The ARN-7 airberne ADF equisment was removed from the
sircraft and aligned in the presence of to insure maximeum S0X1
performance. The result of the airberne test using beth 50X1"
the BLADE and long-wire SENSE antennas, zan be readily observed !
from the data ceatained in the attached sheets. In general, however, it
may be said that a 20% increase in range was obtained when using the
original long-wire SENSE antenna instead of the BLADE. For this reason,
and the simplicity of the re-modification, it is the recommendation of
the Audie Operations Branch that this modificatien be incerpoerated inte
all eperational aircrait now using BLADE antennas.

b. Results of Balloon Antenna Test:

{1) The testing of the balloen eriginated as an AOB requirement
in suppert of pending field operations, hewever, it was decided that if
the shaped ballsen appeared operationally feasidble during the test, it
would, when used with the HRT-2, prove a valuable addition to the
"family" of antennas for this system. In the period before the HRT-2
becomes avallable in preductien quantities, the balloen weunld necessarily
be used in conjunetion with the RTA-) (part of the BN-2), the carrently
available beacon system. In the test, it was found that the HRT-2 would
not properly load the quarter -wave balleon-supported wire. The RTA-J,
however, loaded the antenna sufficiently to provide stable asimuth
indications at ranges in excess of 40 miles, Although the HRT-2 weuld
net properly load this antenna, it provided signals which gave a stable
asimuth indicatior at distances of 25 miles.

(2) Because of the inherent preblems of re-supply invelved, the .
quarter -wave, balleon-supperted wire, despite its obvious range i
advantages, it is net recommended as a general purpese selution te the i
beacon antenma problem, This decisien ultimmately rests with the field :
personnel whe must finally decide whether the increased range provided
by such balloen systems justifies the difficulties of gas re-supply.

4. AOB has initiated a twofold program which will provide the fisld with
an immediate balleon capability and will uitimately result in a more elaborate

package of optimum design which can be used not enly with the RTA-3, but g
with the HRT-deason Transmitter, of primary concern here, 50X1 |
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5. It is our recommendation that action be taken to modify the HRT-2
ocutput circuit so that it will properly match this antenna. It should be
understood that the quarter.-wave vertical antenns is the best antenna system
obiainable in this frequency range. Ranges obtained with any company,
general purpose, collapaible device, such as the ANA/42, can only approach,
but will never cxcecd, those gained by the full-sised guarter-wave system,

- TSD/ACB / Technical Support Section
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A B ¢ D B F ] [
SIGEAL NEEDLE TIME FOR
HEADING § INBOUND OR AUTTTUDE 1sT INDICATION AZINUTR | 1ST STABLE STATION
OUTBOURD TO AUDIBIE | 1ST RECEIVED { ACCURACY | NWEEDIE (m; PASSAGE
(xm) (mm) (5° sPReRAD) | (IN SEC)
Aircraft Antenna: FPixed Wire Transmitter Antenna: Balloon
b Oct, 355 ] Out 500 | 22 | 25 i I i T
3 (Nite) 151 Tn 00§ 2% | o] 307 3 i 5 1
Aircraft Antennn: Fixed Wire - Tnnnitteﬁr Antenna: - ' - 1
355 Out I 500 7T 1 1 i
175 In { 3&1‘ T 1 15 300 ] T | 3 |
Alrcraft Antenna: Blade B Transmitter Antenna: -
355 Out 500 ] 5] il - ] 1 | 1
175 In 500 | 3 150 T 1 5 1
rcraft Antenna: Fixed Wire T Anvennaj -
; [ 1,000 B 1 B | I
175 In 2 1 . | T i 5.1
Afreraft Antenna; Diade . Transmitter Antenna: ARAJRZ
355 out {1,000 } 6 15 300 - 8 ] 1
A75 In P 1.00 1 y 1 1h 209 8 1 ¥ |
069 Out 1,000 10 21 30° 9
245 In 21,000 9 10 300 8 5
4N
L

-t # Note: Ref D, E, and G above: On outbound legs record vhen signal last audible, indication last received, and needle stability lost.
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